Multimodal nanoprobes evaluating physiological pore size of brain vasculatures in ischemic stroke models.
Ischemic stroke accounts for 80% strokes and originates from a reduction of cerebral blood flow (CBF) after vascular occlusion. For treatment, the first action is to restore CBF by thrombolytic agent recombinant tissue-type plasminogen activator (rt-PA). Although rt-PA benefits clinical outcome, its application is limited by short therapeutic time window and risk of brain hemorrhage. Different to thrombolytic agents, neuroprotectants reduce neurological injuries by blocking ischemic cascade events such as excitotoxicity and oxidative stress. Nano-neuroprotectants demonstrate higher therapeutic effect than small molecular analogues due to their prolonged circulation lifetime and disrupted blood-brain barrier (BBB) in ischemic region. Even enhanced BBB permeability in ischemic territories is verified, the pore size of ischemic vasculatures determining how large and how efficient the therapeutics can pass is barely studied. In this work, nanoprobes (NPs) with different diameters are developed. In vivo multimodal imaging indicates that NP uptakes in ischemic region depended on their diameters and the pore size upper limit of ischemic vasculatures is determined as 10-11 nm. Additionally, penumbra defined as salvageable ischemic tissues performed a higher BBB permeability than infarct core. This work provides a guideline for developing nano-neuroprotectants by taking advantage of the locally enhanced BBB permeability in ischemic brain tissues.